Endogenous adenosine can reduce epileptiform activity in the human epileptogenic cortex maintained in vitro.
The effects induced by adenosine and some related compounds upon Mg2+-free epileptogenesis were studied in slices of human epileptogenic neocortex maintained in vitro. Extracellular recordings revealed stimulus-induced and spontaneous epileptiform activity within 1-2 h of perfusion with Mg2+-free medium. A 30-90% decrease of the frequency of occurrence of spontaneous epileptiform discharges was induced by 40-50 microM adenosine while the analog 2-Cl-adenosine exerted a depressant effect (greater than 75% reduction in frequency of occurrence) at 0.3-3 microM. 2-Cl-adenosine also depressed stimulus-induced epileptiform responses and often blocked spontaneous epileptiform activity. Similar effects were seen during bath application of the adenosine uptake inhibitor nitrobenzylthioinosine (10-50 microM) indicating that endogenous adenosine can by itself influence epileptogenicity. Our data demonstrate that in the human epileptogenic neocortex a purinergic mechanism can control Mg2+-free epileptiform activity.